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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obviate the coloration of display by 
adopting the constitution in which the dependence of the double 
refraction quantity of a liquid crystal layer on wavelengths which is 
heretofore the cause for the occurrence of the coloration at the 
display is negated by a compensation layer. 
SOLUTION: The liquid crystal layer 15 of the reflection type liquid 
crystal display device formed by successively laminating a polarizing 
plate 10, the compensation layer 11, the liquid crystal layer 15 and a • 
reflection plate 17 comprises uniaxial liquid crystal. The 



anisotropy thereof is of the same code as the code of the double 
refractive index anisotropy of the liquid crystal layer. The optical axis j 
of the compensation layer 11 and the orientation direction of the 
major axis of the liquid crystal layer 15 intersect approximately 
orthogonally with each other in the arrangement of the optical axis. 
The angle formed by the optical axis of the compensation layer 11 
and the transmission axis or absorption axis of the polarizing plate 10 i( 
is set approximately at 45° or 135° . The relation between the 
double refraction quantity RLC of the liquid crystal layer 15 and the 
double refraction quantity RCOM of the compensation layer 11 
satisfies the following conditions (1), (2) at the time of 
non-impression of voltage and at the time of impression of the 
prescribed voltage: (1) approximately RCOM=(m/4)Xλ-RLC 
(m=0, ±2, ±4,...) over a wavelength (λ) of 380 to 780nm and 
(2) approximately RCOM=(n/4)X λ-RLC (n=1, ±3, ±5,..:) 
over a wavelength (Slambda;) of 380 to 780nm. 
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•• • • 



$tb, rixiiiOBff^ffi (•*-&*>*>, m&F) *mz>, 
;ois*-?tt, m#tji 1 1 tm&m 1 5w«@eTfiw 

fp (Rcoh +Rlc) ^Sft (A.) 380~780nml' 
ZgoT. ftfc (n/4) xitiotl^Ot?. «JB*f 

[0 0 3 9] SJ±«R]«iS, ffiftJf 1 1 fcffi* 

n 5 ( ommtnicom\ 

Rcoh +Rlc= (m/4) XX (m=0, ±2, 

±4 • • • ) 

irftoT^-SW-C, MfltSl U-AitLfcitttafi3tett-t 

Wd7fe^Sg^»ofcSS^S 1 5£iliiU stttsi 
7liAlt-f-5 0 ^rLT^ Rlt«l 7\£XBLto£ti* Stf 

mi 1 5 , mmm 1 1 re>«Ni,s 1 

5. Mfltsi i *m®Ltzmm{Mmz. mjtvmkm 

c©e^T*ii, MfltJii i itssei 5 com 

mffiStCDfU (Rcom +Rlc) ^fcS U) 3 8 0-7 8 
OnmCIot, «tt (m/4) Xli4oTl'5« 

[0 0 4 0] < 2 >#JBSB<05*tffl8ft3i*§S 

^T^-f y^«**sffl^e>ix. ifil 1KI4KTWJ: 
[0 0 4 1 ] rr-Cli, 7^^F^^4 5fif*55^ 

[0 0 4 2] MfftSi lii. ffiAJii 5©iai:tb*iPit 

7 -f ^ a ©jtiMa *'> u-r o -r h l xmm l t 

[oo43] in 3 itttmizm-tzmytm 1 o ©as 
«j. IMS® 1 1 waia«i, 1 5 <D&m<Dnzfajjfa 

1 0 Wigiitt 3 0 tM^t® 1 OrogBffiiJicaragLT^ 
•SfflffiSl l©Jt^«i3 1 t<Dft& (3 3) tt«fc4 5 

sx-fo6 0 m«® 1 1 tm&m i 5wis#b&» 
fw-*mrtH 1 1 (omnmtmihm 1 5 w&ttwgafa^fa 

3 2fc©ft-fftfi (34) I4«fcl9 Ofi-CfeS,, 
[0 0 4 4] _hfB60 <t 0 t£%frW6!m.-?\-$.. f&i&JS 1 5 



|6l!ise2flE-rSwt tftU. iill lCiJ^I&HlJf l 5 
[0 0 4 5] rOR#tMfKf B *^^g«i!)^a 

[0 0 4 6] gf^«BEH«n^«. ttflts 1 1 co-y^ 7s Y 

bfttmM>m 1 5©y^^ h^, ^n^i/js 
-&u tin l^cti^tMii sroiatn 

111 lcoiai:n*l^f-»oT<S3tffi/jS|Hltei-5/i)^ & 

i-iiji-t-s^iiiS 1 5<DU\Lthism^(Dtzfr, asm* 

[0 0 4 7] jtffcffi-ett, 1i«S©iai:ix*iR]t*KSe 

[0048] <mmmm 3 >*^ffi©swsjss*^s 

5 0 tztzL, ifil 1 t LTBSf^S*tt^«A©Ji 

51 1 atli, ^l©Hife^ffii:l3]«t-«ri4SrW't 
SKWT-fc^, ^Jxil, *?y*-#'^-h (PC) , m 
yf;M^^yu-h (PMMA) ^Ri&£tiZ>~m 

A SrWft LttO. «E* * if ^ 2» r t as # 
5 0 -rTii, 2g»-«i5E#7- 1 '^A^fflSL/tt>Ci 

[0 0 4 9] *^|B-c?tt, M«l 1 1 ttSS^* (A* 
WKfi, 380~780nm) CfcfcotMail 511 

[0 0 5 0] |g]4li^|g(riolt5li7t«l OWigii 

tt» 1 1 roatstti, 1 5 rofttt^gaft^fi 
oztiz'tiommz^i-mxht), mmx\±, mmm 

«>. ffler* 1 1 «ffiffl«i4 1 t«EfijB 1 5 ff>am^>m\in 

0Wigiittl4 0 MfiS© 1 1 CDatS«l4 1 fc<tt>'ffiifs 
J9 1 5 »6$4c7^gfif6]^[S] 4 2<ozti?tit<otrt-fti& 

(4 3) ttil#i:tli«lia4 5SJi4oT^S. 

[0 0 5.1] m^ffifsSl 5©ll« (WTRlc t 
B&-f„ ) fcHfifftJBl lOffiHSffl (WT. Rcom i:ffl& 




(1) m±mmum 

(X) 3 8 0~7 8 0 nmCIot, «t*a 
Rcom = (m/4) X A. -Rlc 

£«fc-t„ fcfc'U miiO. ±2. ±4 • • -T*fc5„ 

(2) S/EPPiPSS 

)SS U) 3 8 0-7 8 0 nmWKoT, 
Rcom = (n/4) X ^-Rlc 

■l-ffifc1- 0 fcfc'U u ill, ±3, ±5 ■ ■ - XhZ> a 

[0052] ^wmoRMmm&it^mm^&^xh, 
mm Ltzm i (ommmm t mm^mimm^i. <o swa 

fcftfctt, 380~780nm) (C«oTfitfe-^li 
fc\ ±$<0#j£ (4 3) lil 3 5St*t <tV\ 

[0053] <mmmm'4,>. *wmxn, mmomz 
<D%m®&<oBLfmm&mm\cts\'*-<:m&m 1 5 
j/ hia^o^dj^ffl^^^x^So *i«f 1 

1 1 tSJB5f*©«fift#tti6S«ftH 1 5fc*5 

•9, SftSi o ©3gi®fit ifii iwjlta«u fcitf 
Ml 1 5wsttwiar^*'^w3i£^i(iiiamiSJi^oii4 

[0 0 54] :ffl±3«tt5:iiaott) > bu 
a!(73^3roj|ii£ff^fi|(73^tP1tro|fif^a(iJ; 5 fijf 
/i6S**5J:tJ«Ji*^#6)jx5 0 £/--, ifll It 
ffiifB® l 5 trolSIStfrficofpi^ffpnJnBtfc'it/m/E^ 
TODBti kicfcg^ft (=a*W(-{i. 3 8 0~7 8 0 n 

m) «oTft*a-£ttSi:45J:?i:M^Jit^5 

[0055] < njfiffigflg 5 >*^ffi©s«®ffifta^se 

(Sftllii UT3fiSI«tt«*t L< ttKSfflBStt** 

loose! i oKBia«ffltta&«ii.t» - 

L75>U tfiJxJi, DHF (Deformed He 
lixFerroelectric) (D£o{Z$&Mt°y 
f (P) iJSjSSA. «t t)^t <, ^oifcffi/iro-tr/l'^s/ 
^JSWEfj/f- (P) ETOIC-^ 



1#rJ¥ 1 0 - 1 2 3 5 0 5 



[0 0 5 7] <*tt^6>^ffi-CI4, fJi&©iR3K> 

ftA t 5 1 © V ^fcfflfj* t4ot^6o 
1 0, Iffl l x ^ffall 5©3t^tt©eawHff« 

- fj££©H 4 Id ^T- LfcM£E ^JoTl'fe 

[0058] rotij&iifc-^Tfc, mm<Dm3(DmnB 

[0 0 5 9] <*W£i§ 7 >^fiiT-i4, m&<Dm 1 © 

§g»^T«fftWL/c*i«I illtgAtt 
5) im3w^ffi^ffiT*^LfcM«* (;:T?tt, *B 
fltJiBi-rs) i ^cMfistLt 

[0 0 6 0] rwWfiSctCio^r, ffi«SAtd|H-r53t^ 
ttEBHLbifcroH 2 (C^ LfcEd i4oT!35, WftJf 

B(cp-r5^ttEE(±±a!w[a4 ic^R LfcieEt &o 

T<^5„ jfofsJii LTii. M$©i?5©^^lli:|5] 
[0 0 6 1] KDMlcja^tt, ffijiEwffUfcJ:!^ 

3 (vMMBm<DM& k mm<Dmimm\z. ± o & a& 

[0 0 6 2] <mfiJgffi8>*ffi5ffi-CW:, iii©S4ffl 

%A t 5 1 » *m ^fcfflfj* t & o T i/ 
[0 0 6 3] rcoti^rfc^rt, wmnWiinWfcM 

Mcom&kmmnmifWM^x <o m^&^a^m 
[oo64] <mmmm 9 >*^ffit?tt, tfiitiro^ 1 © 

5) t^4W^»flgT^Lfc«l«^ (n-CIl, fit 

fltJiBti-S) tSrita^-ar, ^fjCMfistLt 

[0 0 6 5] Z<Dmi&\Z&\>*X, MflteAir.BB-t-SJt^ 
*WEPttt±iEwia 2 ir >l< L fcES iio x& V . MSB 
B^H-f53t^llllEEtt±ifiO04 (c^ LfcEEt *o 

r^a. fiigj: Ltd. mm<nwi5<Dmmifmkm 

5. 

[0 0 6 6] CKDMdio^Tt, flii<7?|? 1 *J J: XffH 

4<DmMm&<Dm&kmm<nW)immic£ <o 



0-123505 



[0067] <mmmmi o^mmxit, mm<om3 
(Dmm&mx'WiwLtcffimm (rrm nMtiAt-r 

flBtti) tSrE^t. SfeKScftJl 1 5 t LT 
[0 0 6 8] roiiScs^T. *MtJiA*3J:TJMi«JI 



[0 0 6 9] rrofllfig^Ja^Tt, «rj2&<aS&i*3,fct*S& 

[0 0 7 0] ±iEUfc*|8M©SStS!«*^» 
[0 0 7 1 ] 

[^ffi^j i ] ^mmoRttmm&^mmimmcDm 
mkw. i o I- mfcmmm 4 4. 5 %, 97. 8 % 

©-^-h7/U^W?>f7'©ffl3tS. $R«F122 
5 DUN (PJtt«l8a££tt») 1 
#y (PC) , ^^f;M^^yu-F 

(PMMA) ft£Ktt^*L5Hftffi#7-fA<A*8tJi 

[0 0 7 2] ft AS l 5 II l fe<^#«:fC, 0dx.tf# 
7 ^ J: 9 * l 2 fc , l tfcO^ttiBEfC «t •) * 

tuT^So ^ftifsJl 1 5(D-t;U(om£tt5. 5 vmX 

fc-5o *Hite^ifi4, m^mnm^k Lxmnt£, 

^MOZ L 1 4 7 9 2£ffll\ ^WiS^^t^ 
= T*Eft£*/ck<£>£ffl^fc 0 

[0073] i o , m&m 1 5 , mmm 1 1 <o# 

3M»©EftH:» ±id5WH2^Ufc«t 5fc, dfttglO 
©SiBllllfcJitttJf 1 l©«tBttt©4i-ft^4 5ffii:* 

5 ± 5 ceil, eftts i o ©s^w tms>m 1 5 ©s 

Ltilii 5wg«jwiar^^t*]ilit«® 1 loatitt 
[0 0 7 4] - mi 5 &&'7«i£i L fcKttSMy&iJca* 

[0075] m,&.mmmmx\-i, mm «t 5 km« 

Si i©«B»Tftt«ft@i 5©«JBSfft^8S (3 

80nm~780nm) KjSO. ®tiZ—%CfZ, ^<Ot 

0 51^1-. «i«e©)BW*ji*tt^*fta©* 



S»#ttfiia6^i-J:5^«ESt-«oT, 
[0 0 7 6] HI 7 a><b#ri>.5 J; 3 fc, *SMi]B#rofeS)$ 

Sfix = 0. 3 3 0, y = 0. 3 3 4tfe9, Z(Dk% 
©Ktt9Mi, 3 8. 2 7%t?fciit*>5)WW8-efc5 

[0 0 7 7] fcfc, HgftttESr^JoLTVK iiffoflJf 1 

w^ft^kmnmmcm\ ^mti,x^< 0 

x. mumi±2. 13 (v) (omm^mi 5 kmmm 

l lroSBtffStfiluiBLfc (2) <D0k\**mtc-t^k\z. 

-f?£t>h, mGizTjk-fk&iQ. -^mmmxosxM 
mfi^.mm^m^xmt3.-^mxhK> , 5W« s o. 8 

l %XMcb<»m.k ftofc. r ©ttffi-CO^fcttifcttffi 
[0 0 7 8] 

l^Ltzmmffimkmrncommzfti-Zv ^-eit 
i o icmfrmmm 4 4. 5 %, 97. s % 

h7/u^u>f ^>T7'ofi3te«» 0fJx.«F 1 2 2 
5 DUN (BJKSX85£#tt8S) Srffii^fc. 
[0 0 7 9] jftftJl 15B1 tfcoSfcfrttfltSC. tfiRlitf 

7 * j: ^ * zmmms. 1 2 1 , 1 ^ro^^^K «t u a 

ixT^So ^CO^ifall 5 (D-£^<Dm&lZ5. 5 n mX 

^?i8ZL 1 4 7 9 2^ffll\ ■tCO^B^fc*^ 7^-C 

[0 0 8 0] 1 1 i«HJi t P CiKfe J: 9 ft t) , 

L, TOP®±2. 1 3 VT'Ciffiifslro'>-r^ hft*5J:t)5 
^ h ft i4s«*a-Srf S t © Srffl ^ fc. 

[0081] i o . i 5 , mmm 1 1 

^ttwgagti, Bi3(^-tj; iiTttfi i o (ommm 
o©sssflii-si»g5u-cv^5ffi©ii«ei i 

fc, fii^g i o roigiitt t i o (D$tffim^mmm 

[0 0 8 2] r © J; 5 ftJt^EE t LfcS«S«tft«* 

[0 0 8 3] TOD'SEE 2 . 13VOi:^;, ffifft^ 1 1 
Ztmz Utfif ^itS5 U-C*J 0 . ft*5*>o«JB»fffl*s«ia 



ftfflW-l 0- 1 2 3 5 0 5 



*>tNf$*i. RSt*JS«ia-£f£ift3. ft*: 

[0 0 8 4] PPflPfElE 2 . 1 3 VlCfcitSfiSlSSte, 
El9^^^^J;5l-x = 0. 3 3 8, y = 0. 338 

^^#«)-r-5o TOramE 3 . 98V©t^|;. HI8K^ 
i i. 3 fr£ifegMtto Cjgfr-J&Pft/hKft t fpO . 3 6 

[0 0 8 5] 

SB* U fc t cd 1 1£ o T ja 9 . ft A S i:: ^ 5« ® *f 
igfififeffl* ^*§«Jf I- J: o x ft" h m £ ti S <fc 5 i- ft o T 

# -e # x fe# # # ± z \z < v *wmm ihm^mw ztm 

[0 0 8 6] ftllJi^.y-f * F^vr-f j/^^ftl-J;'9 

■y h'^vr^ (TN) S^A^ga^*-^- • 
7^fyF'^ro^ (STN) HftA&**£B 

[0087] m&m&&mn&m&b L<ttRsmwt 

[Si] *»Moffio|lifi^ffioDS«3!«A^SIl 

[Bi 2] if.wmw,\ (ommmmoKMmm^m^mm 
[ia 3 ] #ssw©» 2 onsi0gffi©sits!«***«fi 

[04] *»M©»3©HttBffi©KitS!«ft^«fi 

[ 11 5 ] m&m is j; twi«a ©ni)ft/^tf«# 

[ted 6] E»*0»ttft#tt«:^l3aT?&5. 

[HI 7] HW0«JEECiti-5ffllt3tOfeaE{l:S:*i-C I E 



[El 8] Sit*«)«ifii»#14S:^-ria-e&5. 

[09] BlJPSJE^Jt-t-SWItJtWfiaEfkSr^-t-C I E 

[Hi 0] ft^©«A^3£firo»J#£^-f»rieiS|-C 

feS„ 

[^cDtfeBJ] 

i o m%,m 

l l MtJf 

-tt2 — m wmm 

i 3 mwmrn 

l 4 £ffi|£ 

1 5 mshm 

1 6 Gffilg 

1 7 sits 

1 8 391 g£ 

2 0 

2 1 tiffltfiOgftM 

2 2 m&momi&cDmfajjfa 

23 ffi#«<&^ttfcffi«s©atB«ifc»*-ras 

3 0 {B3t^ooSi§# 

3 1 ffift«©£HM£ftB«KLT^5lt«e©3te^ 
Oh 

3 2 «ff B a»s$itic7)iarS]*r6] 

3 3 filftffiOjffiitt t fi3te$R©£ffifl!K*0Hg L T 

3 4 M«St**aro«»SiSr*t*{-«!«H©jatl 

w t jSAJiroswrosafa t oft-r^g 

4 0 ffi^COSiltt 

4 1 ffiftff^isftn 

4 2 ^f B JlCOS$lflcOgai^*"^ 

4 3 {i3t«coigii«iili«aroilti$itcoft-r^S 

1 0 0 filfttg 

i o i mm&mm 

i o 2 s^nts 

1 0 3 GffiJR 

1 0 4 ftAS 

i o 5 mftm 

i o 6 mwnm 

1 0 7 igftttSS 

10 8 1/4 i&grtK 
1 0 9 



